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TRA!:SFCRTATION  TEST  '^ITH  VHITI  ROSS  POTATOES 
FROM  Kmii  COm^TYT  CAiil'OR'nA  TOl^v' YOPif  CITY 


The  obJectE  of  tnii?  test  w^re  to  deteruine  (1)  trie  relative  effectiveness  of 
st'indard  refrigeration  p.p.d  various  tj'pee  of  modified  r pf rl^e-.erat ion  used  in  snippin,^ 
potatoes  from  Kern  Coanty,  Call  f-nrnia,   to  eastern  irftrkets;   (?)  the  relative  effect  - 
iveneer  of  fan  cart  ana  etandard  cars  for  snipping  nev  pot^^tors;   (    )  the  carryin^^ 
quality  of  preccoled  (hydrocooled)  new  potatoes.   The  methcds  of  refrl^^eralion  xped  witii  different 
ear&  and  tke  details  of  icin^  are  shown  in  Table  I.       The  pre-c^.  jxinr  wf,s  done  in  a 
vat  of  water  cooled  by  mecnanical  lef ri^eration  to  a  t eniperature  of  Uo*F. 
Tne  vat  was  lar^;e  enouf^h  to  hold  several  thousand  pounds  of  potatoet?  wr.ich  were 
dunrped  into  it  in  bulk:  as  they  car;e  from  tne  field.     This  hydro  cool  i  n^',  lasted  ten 
to  twenty  minutes  before  the  potatoes  were  picked  up  by  a  conveyor  and  moved  to  the 
grading  belt. 

The  cost  of  refrigeration  for  the  various  cars  was  as  follows- 

Cars  1  and  c,  Standard  Refrigeration  Rule  P.OO  .  $101.20 
"      3»^»5  and  6,  Initial  icin^p.   1  reicln^  ia 

transit,  Rule  2^1   ^1.99 

"      1,8  and  9,  Preiced,  replenished  and  reiced 

once  in  transit,  Rule  25^  6S.3I 
Car    10,  Dry  car  loaded,   initially  iced  at 

Needles,  Rule  2U0   U3.0I 

n      11,  Dry  car  loaded,  initially  iced  at 

Agrentlne,  Rule    U6,S6 

To  the  cost  of  refrigeration  for  Cars  10  and  11  should  be  added  $?0.00  per  car  to 
cover  tne  cost  of  hydro  cooling;. 

Test  Gar 8 

All  of  tne  cars  used  were  re^l°r  forty-foot  end-bunker  cars.     Two  were 
equipped  with  Preco  fans.     All  were  steel  sheathed,   and  nad  three  inches  of  insul- 
ation  in  walls  and  three  and  one-half  inches  in  roof  and  floor.     They  had  insulated 
bulkheads  and  6"  floor  racks,  except  fan  cars  2  and  9  which  nad  7  1/2"  floor  racks. 

Tea^jprature  and  Icing;  Records 

The  temperatures  of  the  potatoes  in  the  loads  and  of  the  air  above  and  below 
tne  loads  were  taken  at  railway  division  points  en  route  by  means  of  electric 
resistance  tneroociet ers  that  could  be  read  from  the  rcof  of  the  car  without  open- 
ing tne  doors-     For  commodity  t emperatu.res  these  were  inserted  into  tubfTs  in  top, 
middle,  and  bottom  layer  of  the  middle  row  of  ba^e  at  the  bunker  (first),  quarter- 
length  (sixth),  emd  doorway  (eleventh)  stack.     Inside  air  temperatures  were  taken 
under  the  floor  rack  at  the  bunker,  ;:bove  tne  load  at  the  bunker  and  at  the  doorway. 
Recording  thermometers  were  placed  near  the  top  bulkhead  opening  in  fan  cars  2  and 
9  to  obtain  tne  temperature  of  tne  air  while  tne  cars  were  in  motion  as  well  as 
When  standing.     A  recording  tliermometer  was  also  attacned  outside  and  urjderneath 
one  of  tne  cars  to  obtain  a  record  of  outside  air  t  emperatures. 
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Whenever  the  care  were  iced,  fresh,  uijbrol'en  blocks  of  known  avera#:e  weight 
were  used,  and  the  ainom:t  was  calculated  by  block  count  .     The  blocke  were  broken 
into  5^-'  to  100  pound  pieces  for  filling  tne  bunkers.     Tr.e  ainoant  of  ice  rerri^. ining 
in  tne  bunkers  at  destination  wf»E  calculated  on  tr^e  basis  of  tne  bunker  capacity 
and  depth  of  ice  remrininiE;.     All  of  tne  cars  nad  bunker  capacity  of  11,500  pounds 
of    cinink  ice. 

Loading 

All  but  one  car  were  loaded  with  3^0  -  100-pound  ba^s.     Tne  3  ^  5  " " b .unp ed " 
load  whlcn  was  used  consists  of  three  rows  of  b.-i^s  crosswise  of  tne  car.   five  layers 
high  and  eleven  stacks  lon^,  wi  tn  thirty  bags  wedded  four  layers  high  in  tr.e  doorway; 
all  bag;?  laid  horirontal   (fig-are  1).     The  height  of  tne  losd  was  53"  ^or  five  layers 
and  ^3"  for  t^*®  ^  layers  at  the  doorway.     The  loads  settled  ?lx  to  seven  ir.cnee  dur- 
ing transmit.     Car  10  w^s  loaded  witn  }.,t<jO  ten-pcunc'  bags,  all  placed  her  i  rontallr, 
and  crosswise  of  the  car. 

Cars  6,   7.   5  and  9  wt^re  iced  tne  d.'-iv  before  loading  (pre-iced);   tnus  the  rent- 
llators  were  closed  from  initial  (pre)  icing,  May  PC-,   to  destinptior.     Cars  1,  ?, 
^  and  5  were  spotted  for  loading  wit.i  no  ice  in  the  bunkers  (dry  cars)  and  were 
forwarded  witn  ventilators  open  (standard  vent)  until  they  were  initially  iced  at 
Bakerpfield  on  May  22.     Car  3         aaiidled  similarly,   except  that  it  was  forwarded 
with  vents  open  to  Needles,  where  tney  were  closed  and  t;.e  car  was  initially  iced. 
Cars  10  and  11  were  spotted  for  loading  dry  (without  ice).     Since  they  were  loaded 
witf.  pre-cooled  potatoes,   the  vents  were  kej^t  closed  from  the  snipping  point,  and 
tne  cars  were  not  initially  iced  until  arrival  at  Needles  and  Argentine  respectively. 

Loads 

Tne  potatoes  -jaaking  up  tne  co.iu:;ercial  loads  were  U.S.   No.    i  washed  Vhite  Rose. 
Tnose  in  car  6  were  B  size  and  fairly  well  matured,  witn  less  ekir.nlrig  than  in  tne 
otner  cars.     The  potatoes  in  all  otner  cars  were  moderately  to  severely  skinned, 
with  ov'^r  naif  snowing  Uo  to  50  per  cent  of  the  surface  skinned.     There  was  nc  decay 
or  surface  brownlnit;  at  time  of  loading.     The  potatoes  in  car  5  nad  considerable  scab 
and  tnose  in  cars  1,   3  and  7  ^^-d  a  trace  of  Rhizoctonia.     All  loads  had  1  to  U 
per  cent  mechanical  injury,  mostly  digger  cuts,  and  some  greening  (sunburn). 

Eignteen  coaiparable  50-poand  bags  of  potatoes  dug  frosi  tne  sanie  field,  were 
used  as  test  bags  in  cars  refrigerated  in  different  ways.     The  corrin.ercial  loads, 
of  cars  1,   3  7  were  from  this  same  field  as  tne  test  bags.     Three  of  the  tost 

bags  were  placed  on  top  of  tne  load  at  the  doorway  Id  cars  1,   ?,        7,  9  and  IC, 
Tney  were  inspected  for  weignt  loss  and  cnange  in  condition  upon  arrival  at  tne 
market,  and  after  holding  severstl  days  under  market  conditions, 

yeatner  and  Route 

^he  loading  day  was  unusually  cool,  with  temperatures  below  65 ^F.   during  most 
of  the  morning,  and  a  maxiaium  of  only  75**?".     Weather  such  as  tnis  is  more  nearly 
that  prevailing  in  April  and  early  hiay  than  th^it  in  late  i-^ay.     However,  tne  weather 
en  route  vas  fairly  norxal  for  tnis  time  of  tt-.e  year.     Maxinuir;  temperatures  of  S5* 
to  95*  were  encour.tered  in  Ari7ona,   70*  to  80»y.   in  Tew  Mexico  and  80*>  to  %^^T. 
fro.u  Amarlllo,  Texas  to  Jersey  City.     Hininiuffi  teicperatures  outside  ranged  froa  50** 
to         (  see  fi^^ure  2'  • 
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The  cars  were  r3uted  via  Santa  Fe  and  Penr.cyl vania  Railroads.     Tney  left 
Bakerpfield  at  1;US  P.M.,  May  2?  and  arrived  Corwith  Yards,   Ohicat'O  at  3:15  P.M. 
May  ?J.     They  left  0hica,k'O  at  9:3c  A.M.,  May  c8  and  arrived  at  Jereey  City 
iC.'CC  P.M.,  M^y  30     (Table  ?). 


RESULTS 


Condition  of  Commercial  Loads 

There  was  practically  no  difference  in  the  condition  of  the  potatoes  of  tne 
noTi- precooled  loads  (  care  1  to  9)  refrigerated  accc  rdin^  to  Rales  POC.   ?U7,  p^U 
apon  arrival  at  the  rnarket  tnat  could  be  attributed  to  the  type  of  refrigeration 
jfed.     In  cars  ^  and  S  two  per  cent  of  the  potatoes  had  bacterial  soft  rot  but  in 
tne  otner  cars  tnie  rot  amounted  to  lees  tnan  one-half  of  one  per  cent.     In  general, 
the  rot  followed  transit  bruisiri^  and  was  not  in  an  advanced  stayg-e.     In  car  5  there 
WHS  about  15  per  ce.nt  sunken  scab.     This  disease  is  of  field  origin  and  is  not 
affected  by  conditions  in  transit. 

The  hydro-cooled  potatoes  (cars  10  and  11  snipped  with  vents  closed  and  bunkers 
dry  to  Needles  or  Argentine) snowed  a  bi^  difference  in  condition  upon  arrival.  Car 
10  tnat  was  initially  iced  at  Needles,  arrived  sou.'id,  wnereas  C^r  11   tnat  w-jb  '^'^t 
initially  iced  until  tnree  days  later  at  Argentine,  avera^ced  S  per  cent  advanced 
bacterial  soft  rot  in  most  ba^s  and  Uo  per  cent  in  about  30  of  the  aiddie  laj'er  ba^s. 

Bra^sin^  and  ba^;  marking-'  were  prevel^int  in  all  c^.rs  and  spoiled  tne  appearance 
of  10  to  .?0  per  ce.'t  of  tne  potatoes.     Tne  nreas  t:u5t  wra  brii«ed  and  skinned 
turned  brown  in  transit  and  continued  to  d  r'<en  into  very  uiiatt  ract  i  ve  spota  after 
rem.Tval  fiom  tr.e  car.     This  type  of  injury  o^rurred  in  all  layers  of  the  load  and 
vas  undoubtedly  caused  by  rubbing;  and  shif  tiai;  in  transit  due  to  len^-^tHwl se  slack 
w.qich  occurs  in  a  boaped  load.     Holes  were  rubbed  In  .rany  bags  en  route  and  tne 
loads  settled  6  to  7  iacaep.  outstanding  exception  '^^ag  car  10,  wnlch  was  loaded 

witn  ten-pound  ba^s  set  by  nand,  witr.  each  ba^  firrjdy  nested  in  place.     Tnere  was 
very  little  evlience  of  ahiftiag  in  tnis  1  ^ad  and  alt^o        t^""'  tubers  in  the  bottom 
layers  shoved  bag  inarks  fro»n  pressure  of  trie  load,   there  were  very  few  abrasions 
nd  discolored  spot?;. 

The  type  of  packing  house  equipment  and  handling  methods  used  are  noted  in 
tables  3  ^-     further  testing  is  necessary  to  detcrr.ine  what  effect  if  any,  thc-y 

have  on  .rarket  condition.     Owing  to  the  cool  weatr.er  on  loading  day,   there  was 
little  difference  in  surface  browning  of  skinned  bud  ends  of  tne  tubers  picked 
up  in  canvas  bags  and  tnose  pioked  up  in  burlap  bag^-     If  tne  d  y  had  been  hot  and 
windy  a  pronounced  difference  would  have  been  expected. 

Condition  of  Test  Lots 


The  California  inspection  o:  the  potatoes  used  for  test  lots  shows  tne  following: 

approximately  50  per  cent  of  tjbers  with  5  p**r  cent  to 
?0  per  cent  of  surface  skinn'^d;  approxi  rtat ely  35  per  oent 
with  "X)  per  cent  to  50  per  cent  of  surf-nce  skinned,  re:r^inder 
with  Uo  ::er  cent  to  90  per  cent  of  surface  skinned. 

Def ect 5  -  -  -  ?.5  per  cent  inecn;inlcal  in.lury;   ,5  to  1  per  cent  sunbarn 
(greening);        per  ce.it  worTi  damage;    '      per  cent  growtii 


Maturity 


U  - 


crsckP.  eH,-ht  Rhi  ^.o^toniP.  and  tr.-c^  of  gt^.n  end  brovnir^ 
95  percent  'J.   3    N'c .   1  quality. 


A  eummary  of  thp  condition  upon  arrival  at  Nev  v.^ic  -.ri  nff^r  h>i-n 

lnaivida.-^.l  ba^s  showed  a  ver;/  wide  variation  in  t-e  Amo-nt  ,       4  .iL 

f.o.  a  Single  t...  preventing  .o,t  dme;.:::;"  r  I  S'^f,  L  ^1":" 

eli--,r,i  f  leant  -     however,   it  is  o^vio.m  frr>r,.         /i«f  ^  .  w  ^-ai,  i     icai  i/ 

.o.er«te  ..o..i.n,  in=;ea.ea  d:^^^:,!!:;;;::  f:!:;^  '"?..::rL%'::r;- i 

wo  to  tr.re,  day.  only  th.  pot.toe.  fro.  t.e  ^t- ndar^Re       •    ati:f  c"    '    a"  " 
:  t««  nydro -cooled  oar  (car  Ij)  r.ad  ^ood  n»w  .Vln.  i-„r" 

>-.-^r.v  ,,nd  b-lttle.  witn  willing:  P.t  the  bxd  er.d.  w  .  fouid  i-  tn.  V!t,  ; 

The  welgnt  losses  In  several  care  were  dstfrmlip.*  t>-o  t--„  r, 

to^t  placed  at  the  too  doorv«v  position  (t-'ll  f^  ,  "ftr-pcmd 

nydro-cooled  lo.d  („r  10  I  Iced  ai  Cd^:  .  a:o-    tL-  t  "      'plr^I^'^r :,:,",rr 
compared  «th  3-?  and      1  percent  1„  carr,  1  .„d  2  under  Standard  ^efrlV-raMr 
rnd  ^^  percent  in  ear  J,  under  Kale  ;i.7-     The  Tors  was  c^r^^t  '^"T^Zi 

car  7.  under  R.le  2^1.     There  va.  very  little  dlfferer.c  in  w  i'nt  l^^.'!;  - 
r  ?  pnd  non-fan  c;  r  i,  both  under  Standcrd  Hefr leers' ior  T  w 

jjl^nillL-Z^IIilL^  r  a  t  ii  r  e  s 

fl.-refa'::-!??'''""  .-P.pMcBUy  in 

(tableN"'"""!"^  '^'^  i^?*^'''*^  Ih  cars  1  to  5  ran^-ed  fror.  S^-"  to  f'oF 

retult'r:',r      ''"-'"^  f "      ^=  9  considerable  ooolLn.:  occurred  l.n=,edlateiy 

ncxf-;:-*     'n'^ri'T-  ti''^''"!^"'  '°       =  at  la.er.li.Id  near  Lon',.-.e 

tie  aver.  r  LV,  '  ""''^  forworded  to  Enl.er.field  with  verti.  oyer 

or  •-•-e.e''"dry"^carrre:;:,e;  U    ^^.    f  v,!  r^.Tj: "^^^  i^"^ 

v-or-tinue^  to  drop  gradually  in  cart  1.   ^    ■■  and      t  ■>  ...  ^^r.     1°',  " 

.oar  £  to  t.e  Jf.  to  U^.  range.               bel.w         ?  '  ' 

Pre-iced  car.  al.o  maintained  te.perat.'r  .f\-  "  rifr^  "  i^-' 

icriod      The  averai;e  temperature  ^f  tne  pctatoe.  ^-tl'' ''"''^ 

duc.d  iro«  ,,bo.,u  70'-  to  V?.  aurlr^.  hvc^.-.-^-oou":  '  r'^f  r 

forwarded  wlti  vent.  cl..ed  ,„  ^eodi;.  and  .r,:^tl  .e  ;::.:;:nve^  ;  v ;  ^ 
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initially  icftd,   they  waraied  up  en  route.     Car  10  had  an  avera^^e  temperature  of 
^2*  at-  Needles,  "before  iclrif  ,  and  Car  11  whrmed  up  to  5S«  en  route  to  Argentine 
before  it  wa«  iced.     Bote  cjare  cooled  noriii&lly.     Car  10  reached  Uo«  about  3  days 
after  icing  and  then  ranged  up  to  '-'^  *»  during  the  remainder  of  the  trip.     Car  11 
cooled  to  U3  c  about  3  <iay^  after  icin^i  and  niaintalned  trj^it  tco^erature  during  the  re- 
jnainder  of  tne  trip-     The  spread  of  temperature  within  the  load  in  the  non-fan 
cars  was  lb®  -  2P*  during  the  cooling  down  period  and  6*  -  10®  during  the  laet  part  of 
the  trip.     The  coldest  spot  was  usually  at  the  bottom  bunker  pOFitlon  and  the  warmest 
spot  at  tne  top  quarterl ength      In  fan  care  tne  greatest  spread  in  teirperature  during 
tne  cooling,  down  period  was  1}^  for  car  ?  (loaded  dry  )  and  19*^  for  car  Q  (pre-iced^. 
Toward  the  end  of  the  trip  the  greatest  spread  was  11  «>  for  car  2  and  5®  for  car  3.^ 
In  these  cars  the  top  layer  wes  sligr.tly  colder  than  the  bottom  layer. 

Com^irison  of  Rules  gOO   -  ?kl   -  and 

The  only  difference  in  avprage  load  teinperature  of  potatoes  shipped  under 
Standard  Refrigeration  (Car  1  -  Rule  20C)),  initially  iced  at  Bakersfield  -  reiced 
at  Argentine  (Car  5  -  Rule  ?^7).  and  preiced,  replenished  at  Bakersfield  and  relc^a 
at  Argentine  (Eul<»  '"^Br  7)  >^-8  in  the  rate  at  which  the  lo  ids  cooled  (figure 

13  A)>     The  ^0«F.   level  whic^:  is  conssidered  most  desirable  for  potatoes  was 
reached  in  pre- Iced  car  7  about  2k  hours  after  loading  whereas  It  took  Ug  hours 
in  the  other  two  cars. 

C^ojrpari son  of  Various  Icings  Under  Rule  2^] 

Under  Rule  2^7  car  }  ^as  Iced  at  Needles  and  Corwlth.     Car  U  was  I'jed  at 
Bakersfield  and  Argentine  and  Car  6  wts  preiced  before  loading  and  reiced  at 
B<^len.     Theep  are  comrared  In  figure  I3  B>     Initial  icing  at  Needles  brought  tne 
average  temperature  of  the  load  to  50*  at  Belen,  72  hours  after  loading.  Initial 
icing  at  Bakersfield  brought  the  average  temperature  down  to  50®  at  Needles,  ^8 
hours  after  loading.     Prelcing  brought  the  average  temperature  to  50*  between 
Bakersfield  and  Needles,  about        hoirs  after  loading. 

Cojn^arijon  of^an  Cars  and  Non  7an  Cars 

The  average  t  em^..e  rat  urea  of  the  load  in  fan  car  2  and  non  fan  car  1,  both 
under  Standard  Refrigeration  are  snown  in  figure  lU  a  and  of  fan  car  9  and  non- 
fan  car  3.   iced  the  sarae  'inder  Rule  25'*#  are  shown  in  figure  lU  £  Slightly 
lower  temperatures  w^'>re  obtained  in  fan  car  2  but  all  maintained  satisfactory 
t  eiaperat  ires  for  potatoes. 

25Ht^i'ij5:^A_^  c^^">l'^d  1^0 ads 

Average  1 8m,>erature8  of  hydrocooled  loads  in  Car  10,   initially  iced  at  Needles, 
and  Oar  11,   initially  iced  at  Artt».atl  n* .  are  Ph-wn  in  figure        C,     The  rapid  cooling 
duTln^:  hydrccoollng  t'^fore  loading  Is  clearly  evident  as  well  as  the  warnilng  up  that 
occurred  en  route  while  tne  cars  were  without  ice,  with  vent^^  cl08'?d.     As  mentioned 
before  Car  10  iced  at  Needles  arrived  sound  wher'>as  Car  11  with  icin*:  delayed  until 
Argentine  and  temperat  ires  above  for  the  5  day  run  between  Bakersfield  and 

Corwlth  arrived  with  heavy  decay 

W    The  apparent  rise  in  ma.Tiuur.T  terr.  erat^rre  in  Car  ?  towar'l  the  end  of  the  trip 

was  probably  caused  by  a  defective  tneroiOTiet er .     The  actual  spreni  was  probably 
about  Uc. 


Co.T.pj^rl  sofi  of  Stond^ird  Hefrl^-erat  ion  and  Ru.le         in  J'a^i._CaTS 

Stan^lard  refrigeration  and  Rule  r.'^U  in  fan  care  p.re  compjired  in  figure  I5.  The 
avera^,e  t ej^ijeratiar e  of  Car  9,  whicn         preiced,   replenished  at  Bakerefleld  and  rp- 
iced  at  Argentine  dropped  more  rapidly  d^irin^i^  tr.e  first  three  days  tnan  that  of  Car 
?  which  rf'ceivf-d  et-indard  refrigeration-     i^iirin^  tne  rest  of  the  run  the  average 
tecoeratare  of  Car  9  ^'^^  hi^;h<='r  tnan  that  of  Car  ?.     Oar  ?  reached  50°  only 

1?  hours  later  than  Car  9  wn.ch  wop  preiced.     The  tein;erature  of  both  care  wrb 
lower-=^d  rapidly  enough,  but  the  final  temperatures  obtained  by  Standard  refriger- 
ation were  lower  trt/^n  necessary.     Possibly  satisfactory  temperatures  would  hnve 
been  obt'-?ined  by  Kule         v.iti^i  tne  initi.^il  icin<=:  at  Bakersfield  after  loading:  and 
one  reicin/':  at  Ardent i hp. 

The  amount  o"^  ice  supplied  each  cht  and  estimates  of  aniounts  remalnin^a;  at 
varioas  points  en  route  and  at  destination  are  shown  in  table  7-     Melta^e  w.^e 
fairly  slow  owin^  to  tne  relatively  low  temperature  at  time  of  loading  and  moder- 
at*»  weather  en  route.     Ice  sujtplied  ran^^ed  from  11,500  pounds  with  hydrocooled 
potatoes  under  Rale  2^0  (Cars  10  and  11)  to  26.875  pounds  under  Standard  refrig- 
eration (fan  car  ?).     The  temperatures  reached  in  Car  2  were  mucn  lower  than 
necessary.     ice  remaining  at  destination  ran^j;ed  froin  500  pounds  in  Car  10  (Hule 
Z^j)  to  9,50C  pounds  in  Car  1  (Standard  Ref  rl^',er&ti on) .     There  rerained  3^00 
to  5700  pounds  of  ice  in  cars  }  to  f  shipped , -under  initial  iclr.g  with  one  reiclr^ 
in  transit   (Rule  2^7)-     The  greatest  ice  meltage  was  in  Car  7  which  was  prfilced, 
repleniened  after  loadir.g  and  reiced  at  Argentine-     In  fan  car  ?♦  loaded  dry,  but 
under  Standard  Refrigeration  from  leaker sfi eld ,   the  raeltage  war.  almost  as  much  but 
tne  aveia^e  temperature  maintained  w& e  considerably  lower,     Tne  least  ice  meltage 
was  in  Car  11  witn  nydrc-cooled  potatoeE.,   initially  iced  at  Argentine,  which  was 
tne  only  car  that  showed  serious  decay  upon  arrival. 

Commercial  Consi ierations 


With  thr  weatner  conditions  prevailing  during  this  test,  transit  temperatur^es 
wfre  as  satiPlactory  under  Rule  2^7  witn  initial  icirg  nt  Baker sfield  and  one  re-- 
icing  at  Argentine  as  those  obtai.-.ed  vlth  Stardi^.rd  refri^  -rstior.      Vitn  cousider- 
r^bly  varmtr  woatr  cr  it  .T.ight  be  desir  .nle  to  rf-ice  twice  -  p.t  Btlen  and  Corvith  - 
in  place  of  once  at  Argentine, 

Loading  pre- iced  cars  resulted  in  somewhat  faster  cooling  of  the  load  but 
was  of  no  practical  advantage  so  fnr        tar  condition  of  the  potatoes  on  arrival 
was  concerned. 

Fan  cars  witn  fane  on  were  more  eat  i  s  :\:^ct  .^rv   than  ron-ff^n  cars  because  tr.e 
operation  of  thp  fans  gnvp  more  uniform  and  desirable  teaperatuTee  throughout  tne 
load  and  prevented  lufix i mum  temperntares  as  high  as  those  that  prevailed  in  non- 
fan  cars.     The  brcwr.irg  effect  of  air  drafts  on  cki  .ned  potatoes  was  probably 
nullified  by  the  high  humidity  prevailing  in  these  cans.     Icing  by  Rule  2U7  may 
result  in  a  more  nearly  optimum  temperature  r.ange  th.'tn  Standard  Refrigeration  or 
Rule  25^  fis  used  in  tr.ie  test. 


Hydro -cool  J  n^-  removed  i-.f^  fiel-.i  neat   frcr.,  thp  pcta^oes  before  they  were  loaded. 
^Ir.yir.^-  ici-.f;  of  hj^drocooled  potatcof?  until  tne  lo.^^d  warm^^d        tc       »F.  (l^Bedler) 
,ae  SAtisfactory  In  tnis  ttr*  and  utilized  r.ost  of  ti-.e-  ice,  but  prolong,  i  r.^'  tf-.c-  time 
v  lthout  ice  to  Ar^rertine,  by  wnicr.  ti:.?-  tr.p  av^rftf-r-  t en-perp.t  ^ro  reacl-.ed  ^o'-.  reealted 
iri  serious  de-cc-.y  (b&cteriai  poft  ret  ^ . 

Tnere  was  no  corcerciai  c:  i  f  i  erer.cf.  in  tr.e  purface  bud- end  ^rovnin^^  of  skinned 
reaE  under  the  different  methodr  of  icing  used  in  t:.e  teet.     Ti.e  new  skin  vp.p 
rparently  cood  ui;on  arrival  but  after  holdinr'  for  3  days  it  war  brittle  in  ,7.opt 
lotv  anr  after  6  days  it  W£F  brittle  cn  all  lott  and  the  fleeh  beneath  wp.e  spongy. 
Ihis  indicates  that  tr.e  temperature  and  hmcidity  conditions  in  none  of  the  carp 
w*~rf-   ideal  for  tne  developr.f  r  t  of  n^^w  sxlr. .     Since  the  conditions  neederi  for  the 
foru.ation  of  true  new  sklr.  -  lO^- or  hifCher  with  hi^h  namldity  -  also  f;-'Vor  b^-cteria] 
soft  ret  the  re  i  ri^.- rat  ion  practice  should  be  aic.ed  toward  low  t  eiuperat  "irf  to 
co::trol  rot  ratr^er  tr.an  tne  ni^ner  tf  r.^perature  needed  for  new  e^in  fornu-iti  with 
p.  ?c  0  mpa  ny  1 d  a  n^-  r-r  -  f  rot. 


"Aei^ht  loss  in  transit  1?  liKel.v  to  bf  hi^ih  whenever  severely  skinned  pot^.toes 
■  re  Shipped.     In  tnis  teet  it  ran.f.;eQ  fron  i\  7  per  cent  in  hydrocaoled  potatoes 
(car  1;)  to  -.3  .er  cent   in  car?>  ].   :\   3  and  '} . 

TranFit  bruipin^  epoiled  tne  appearance  of  more  potatoes  in  tne  co;:.::.ercial 
iondr  than  did  surface  browrin*;  of  ski.med  bud  er.d&.     If  bruising  is  dae  to  len^t.^- 
wiee  clack  in  tre  present  load  tne  raarket  quality  protaoly  could  be  enhanced 
«£Ter,'"ly  by  upin^s  a  better  metnod  of  loadir^> 


i\ck  r.owl  t>df"eT.en  t  £ 

The  test  was  .-aade  possible  through  tne  cooperation  of  ths  ^row«rs,  packer?  and 
sni:   •-re  mertionpd  in  t.^->  v^-riois  tabl'-F  of  this  r*»port,   tne  Aern  County  Potato 
Srov  rr  As'-ociat.  ion,   iiid  Carni.M-,   Secretary.  K  A.  Lindsay,  Kern  County  Farm  Advisor 
?  nd  the  Sante  i'>  anc''  1  er.npyl  v:-nia  Railroads, 

rtpsistance  in  loadin^^;  tr.e  t^st  cars  was  given  b;  :  Dave  Wriit'.ht,  Assistant  farm 
Advis'.r,  Kern  County,   J&lif.  ,    .     .     .Vorris  nnd  I.   L.   EakP,   Calif,  n^^ri cul taral 
irperimer.t  Station,   Davi*,    :a*i!'.,         a.    ^rcmar ,  rrecc  Inc..    ■,    T.   P-^r.tzer  arc 
D.  H.  ..-■ewf^;-,   'J.        .  Dc]..artiuer.  t  of  ^^.-r  i  oui  t  ire ,   Frc^-nc,  Calif. 

.■^Fsistanof  loading:  tne  cp.r?  at   the  deetiriation  was  priven  bv:  J-    5.  Wiant, 

J.   Aaurn-an,  ri.   ;irutc:'ika,   '  Hadspinner,  anc  r.  a.   Frie<ine.v,         5.   Jepartz^ent  ol 

A^T  1  ou  1 1  :  rf  ,   I<ev  Y-s r  /«: 


•   e  test  r^-.:?  w-r-^  accosiji^inie  ^  >.  .    Barf^er,  U,  S.T.A,,   Freeno,  Calif., 

v..  A.   i.aitn,  L\c-.^./^.  .   Chlc*L*?c,   III..  'J.^.^.a.,  Beltsvllle,  from 

loading  point   to  dr-st  ir.at :     ,  by  V.         .  Santa  Fe  hefr  if-.ertit  Ion  De:,l .  frox. 

loi.din^  point   to  I-elen,   I...   k»^xicz,   r  y        M.   Rj*  inson,   Sa-to  Fe  Refr  i^-erat  ion  ^pt . 
froL'j  Bele:..   New  i'lexico  to  Ccrvsitr,   lii.   ana  by  h.    V,   ratterfor.   Fruit  Grower?  fopreee 
Co:i,pany  rnd  h.   a.   Hobfion.  Pennsylvania  H£iilroad  frcui  :ie?rin^,   ll'l .    to  New  Yor/c  City. 


TABLi!  50o  1 
LIST  or  TlgST  CAH3 


8 
9 


352n 


3^*315 


32016 
3W3 

35^3 

35^16 
Wi03 

36586 
33251 


Refrigeration  Rale 

Dry  car  loaded  -  Vente  o-oen  to  200 
Bakersfield  ^  Standard  refrigera- 
tion, rents  closed,  Bakersfleld 
to  destination. 

TIan  car,  fane  on  -  Same  Icln^  as  200 
carl. 


Dry  car  loaded  -  Vents  ODen  to 
Keedlea  -  Initial  Ice  and  rents 
closed  at  Heedles  -  He-Ice  at 
Corwltha  111. 

Dry  car  loaded  -  Vents  open  to 
Bakersfleld  -  Initial  Ice  and 
rents  closed  at  Bakersfield  - 
Heice  at  Ar^ntlne,  Kansas, 

Same  as  oar  i^. 

Car  pre-lced  and  rents  closed 
"before  loading  -  Re-iced  at  Belen,. 
If »  M« 


2U7 


2it7 


2h7 
2^7 


Car  T>re-lced  and  rents  closed  before  25^ 
loading  -  TJenlenlshed  after  load- 
ing <->  Be-lced  at  Argentine,  Kansas, 


Same  as  ear  7. 


25^ 


Pan  car,  fans  on  -  sane  icing  as  25^ 
cars  7  and  8. 

I^drojcoolsd  -potatoes  loaded  in  dry  2^^ 
car  -  shinned  rents  closed.  Initial 
ice  Needles,  California. 

Hydro-cooled  T>ntatoe8  loaded  in  dry  2^ 
car  -  shipped  rents  closed.  Initial 
ice  Argentine,  Kansas. 


ShlTroer 
y.  H.  Vahlsing 


Atlantic  Commission  Co. 


r,  H.  Vahlsing 


Baumel  A  Knrte 


Atlantic  Commission  Co. 


&eo.  R.  Craig  Co, 


F.  H.  Vahlsing 


Hitter  Price  Co. 


Baumel  &  Kurtz 


Atlantic  Commission  Co. 


fteo.  H.  Craig  Co. 


I 


TABUS  90.  2 
TRIP  LOG 

CKLTfOWSlK  POTATO  TIIANSPORTATION  TEST  1  -  19^ 
BATURSFISLD,  CALIFORNIA  TC'  KIBW  YORK  CITY 
MAT  21-30,  19*18 
TLA  SAHTA       -  PgfNSTLVAyiA  RAILROAD 


Tenrp, 

Station 

Arrire 

DeiDart 

V 

21 

Califorala  Loading;  Points 

60-75 

Partly 

22 

Bakersfiald,  Cai. 

lJif5Bl(PST) 

85 

Clear 

STunmlt 

5:30IM 

68 

• 

Mohave 

7:05B« 

70 

• 

Barstov 

9j^5TW 

10:ii-5H< 

67 

• 

23 

Needles  (icing) 

6 t OGAM 

8:20AM 

65-81 

• 

Kingman*  Aris» 

11120AM 

• 

Sn  ronte 

isoorM 

92 

• 

Seligmn 

4:25B!(MST) 

• 

Aehfork 

5! 25PM 

5:iiOPM 

• 

Villlaas 

7:00PM 

7:30PM 

70 

- 

yiagstaff 

9 :00PM 

• 

Wlnilow  (icing)  - 

10! 00PM 

it  30AM 

60 

N 

2U 

SallTiD,  Hew  Mexico 

6:30AM 

8:35A  M 

52-60 

Cloudy 

5elen  (icin^) 

ItOOPM 

5 t 50PM 

69 

Sain 

Taughn 

9t30PM 

9:55PW 

50 

Clear 

25 

CloTis 

l!30AM 

3!0OA.M(CST) 

Clear 

ABArillo,  Texas 

6:30AK 

8:00AM 

60 

Overcast 

Canadian,  Texas 

11:10AM 

12: 15AM 

• 

Overcast 

Vaynoka,  Olrla.  (icing) 

3s 10PM 

5:10PM 

72 

Overcast 

Wellington*  Kansas 

8:55PM 

10:05PM 

61 

Clear 

26 

feporta 

2:10AM 

8:25AM 

36 

N 

Argentine,  ICansas  (icing) 

12:25PM 

5:15^^ 

80 

N 

*ferceline,  Missouri 

8ji>5PM 

9:55PM 

67 

27 

Chiiiicotbe,  Illinois 

7:'*5AM 

8:05AM 

68 

H 

Weather 


(Con tinned) 


[Table  Hoo  2  Contiini«d) 

Temp. 


Mar  Station 

Arrire 

Dertart 

•  y. 

Weather 

27    Streator*  Illlnoi* 

9s 25AM 

9:55AM 

80 

Clear 

•     Jollet,  Illlnoii 

12:30PM 

B5 

It 

■  McCook 

2:30PM 

M 

"     Corwlth  (lcln«) 

3:15PM 

5:00PM 

« 

■  CleBrin#; 

6:00PM 

6:00AM 

56*  Min. 

28    59th  St.t  Chlca^ 

7a5AM 

9:30AM 

69 

« 

"     Dolt on,  Indiana 

10:20AM 

11: 00AM 

60 

II 

■  Lo^nroort 

l:a5PM 

2:30PM 

85 

II 

"     Union  City 

8:0CPM 

70 

N 

Bradford,  Ohio 

9s 55PM 

It 

29    Coltim"b\i8  (icing) 

ti:30AM(SST)  9:35AM 

(ih 

Over cast 

■  Bermison 

1 :30PM 

76 

•  Stnbenvllle 

3:30PM 

72 

• 

■     Pitcairn,  Pennsylvania 

6:30  PM 

7:^40PM 

70 

N 

30  Altoona 

6:t^5PM 

8:00AM 

61 

yo*r 

"  For«e 

8:30  AM 

8:M0AM 

66 

Orercast 

»*^ia  w  Axa)c^vi>v**    \  xV'a.jl&k/ 

9J25AM 

10: 10AM 

70 

N 

"     mola(HarrielKirg) ,  Pa« 

11 00PM 

2:50PM 

^  75 

H 

if  :00PM 

f (  nax* 

n 

9:30PM 

66 

nariBiius  uove,  flew  Jersey 

lOSOOPM 

n 

Hew  lorK  oity 

o>-oo 

Otrereast 

Jxma  1  -  ir«w  Tork  City 

61-75 

Cloudy 
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TABUs  Wo  5 

COMPARISOU  0?  COFDHriOW  07  POTATOISS  IH  BOTTOM  BUFIKSR  AKD  TOP  DOORmT  BAOS, 

SUMMARY  Oy  TEST  ^OTS 


In8T>ectlon  XJoon 


IniT^ectlon 


T?A'^T*^  JMT'A.t.  ^  ATI 

V  X  V  X  vli 

ArriTBil 
Fev  Tork  City    iJ  Zj 

Aftsr 

two  to  three  dayi  i/ 

Browulntf 

Serer© 

Moierato 

Skin  2J 

Serere 

Moderate 

* 

£%e. 

Lba. 

1 

Std-  R«frlj»« 

30.0 

Oood 

15.8 

37.0 

Poor 

Bot.B 

2.2 

12.1 

Good 

6oO 

hi. 2 

Good 

2 

Std.  Rftfplg. 

Top  D. 

23.8 

Oood 

27.2 

30.8 

Good 

Fi^ns  On 

Bot.B.  U/ 

12.3 

lo.  9 

Good 

12.3 

2^.1 

Poor 

3 

tula  2'^7;  ic«d 

Top  D. 

29o0 

Poor 

11. o 

3o.« 

Poor 

lle«dle«  &  Corwlth 

vBottB. 

9.h 

16.3 

Oood 

19.8 

35.0 

Poor 

7 

Rule  25^;  "pi'e-lcpd 

oar. 

ToT)  D 

?.8 

27.6 

Poor 

8.6 

55.2 

Poor 

R«pl«nl«h»d  Bkrafleld  Bot,B 

6.3 

20.0 

Oood 

lU.O 

26.6 

Poor 

B«->lC9d  Ar^ntine 

LO 

Hydro- cooled 

ToT)  D 

28.8 

Oood 

b6,o 

Good 

Sal*  2^*0? Iced  Heedles  Bot.B  ^ 

0 

0 

Good 

18.9 

26.1 

Good 

\J  Practically  no  decay, 

tJ  Sam-nlea  adjnated  to  100  I'b.  basis. 

JjJL  Good  el^lfies  Tsllable  and  adhering:  poor  si^ifiee  brittle  and  papery< 

k7  Tubers  not  from  same  field  as  the  rest. 


/ 


VElgHT  LOSS  Xl 


Car  R<frlgeratlon    *  Bag 

1       Stdo  Hefrlg.  1 

2 
-5 

3       Rnle  2*^7  -  Iced  at  Feftdles  and  ^ 
Oorvlth. 

5 
6 

Average 

7       Rule  25^  -  Pre- Iced,  Replen.Bkr»fld-  7 
Re- iced  Ar^n tine  (Kansas  8 

9 

Average 


Weight  Loss  Loss 

Oalifomift  Hew  Tork  Hew  York 


5/21 

6/2 

Potmds 

Pounds 

Pet. 

Poonds 

Pet, 

1.90 

3.5^ 

2.U 

53.3 

1.50 

2.81 

2.1 

3.9 

1.72 

3.21 

2.3 

^3 

53.2 

1.70 

3.19 

2.2 

ft.l 

5J^.9^ 

3.53 

3,37 

?,3 

N3 

l.8i 

3.35 

2.3 

i^.3 

5^.06 

1.26 

2.33 

1.8 

3*3 

55.06 

l.?l 

2o38 

1.8 

3.3 

53. 

2!  3^ 

■ 

3.3 

1.27 

1.8 

3.3 

Rule  2U0  «  Hydro-cooled 

Potatoes  10 

5*^.00 

.70 

1.30 

1.5 

2.8 

▼ents  closed,  Initial 

ice  Heedles  11 

52.12 

.  .72 

1.38 

1.2 

2.3 

12 

53.60 

JO 
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FIGURE  ISO,  9 
CALIFQRKIA  POTAOX)  TEST  1  -  MY,  19kB 
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FIGURE  HO.  11 
CALTPOENIA  POTAITO  TEST  1  -  MY,  19kQ 
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FIGURE  BO.  12 
CALUORNIA  fCmrO  TEST  1  •  K4Y,  ISkQ 
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FIOORE  NO.  13 
CALIFORNIA  POTATO  TSST  1  -  MAY,  IS^^^Q 
BAKERSFIELD  TO  ITO  YOBK  Cmf 

ATERAGeE  LOAD  TM»ERATURE  OF  CAES 


e  CAR  l,Jm  CAR  LOAD  -  STD.  REFRKJ. 


♦  CAR  5,HDLE  2lf7  -  ICED  BAKERSFIELD 
AUD  ARC^ICIliE 


^CAR  7,R0LE  25l^  -  PRE-ICED  CAR  - 

REPUHHSHED  BAMKSFIELD 
RE -ICED  AI^IfPIME. 

Car  #5 


^  CAR  3ii™s  2k7  -  STD.  YEIIT.  TO 

KSEDLSS  -  ICED  HSEDISS  AKD  CORWITH. 
CAR  H  J?DI£  247  -  ICED  BAKERSFISU) 

Afe  ARiMTIHE 
CAR  6;R0I1I  247  -  PRE-ICED  CAR  - 
RE -ICED  BELEN, 


..at)  <Car  ^ 


A  I  ^ 


MAY  ^ 


22 


23       2k       25       26       27    28  29 


30 


B 


H 

I 


H 
O 


3 


o  o 


o 

o 


v4 

O 

S 

o 

CO 


FIBCRE  NO.  Xk 
CALIFORNIA  POTATO  TEST  1  MAY,  19^8 
BAKERSTOXD  TO  NEW  YORK  CITY 
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FIGURE  WO.  15 
CMJKKHIA  POTATO  TEST  1  -  MY,  19*^8 
BAKEESFIEU)  TO  NEW  YORK  CITY 
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